Expression and purification of a nanostructure-forming peptide.
Peptides have recently attracted interest as building blocks for the assembly of novel functional materials including switchable surfactants, nanocoatings, hydrogels and aqueous vesicles. We expressed a beta-sheet forming peptide that has been widely studied in self-assembly processing, P(11)-2, as a monomer, dimer, tetramer and nonamer fused to an insoluble expression partner, ketosteroid isomerase, using minimal media. Expression was followed by whole cell extraction and isolation of the fusion protein to greater than 90% purity via a single immobilised metal affinity chromatography (IMAC) step. Peptides were chemically cleaved from each other and from the fusion partner, followed by acetone precipitation of the contaminating protein fragments. Pure peptide was recovered by reversed-phase HPLC. The expression level of the fusion protein decreased as the peptide concatamer number increased, as did the efficiency of the chemical cleavage, making the single-peptide process the most efficient overall. Applying this laboratory process to the single-peptide fusion protein nevertheless resulted in a pure peptide yield of greater than 30% of the expressed peptide.